Treatment in vitro of retinal cells with IL-4 increases the survival of retinal ganglion cells: the involvement of BDNF.
Interleukin 4 (IL-4) is a pleiotropic cytokine involved in many functions during the development as well as in adult life. Previous work from our group demonstrated, in vitro, that this interleukin is able to prevent rat retinal ganglion cells death after axotomy. The aim of the present study was to investigate the signaling pathways involved in this trophic effect, particularly the cAMP pathway and also to demonstrate the expression of IL-4 in retinas at different stages of post natal development. Our results show that the trophic effect of IL-4 on rat retinal ganglion cells is dependent on the activation of Janus Kinase 3, Protein Kinase A, c-Jun N-terminal Kinase and Tropomyosin related Kinase receptors, on the increase in intracellular calcium levels, on polypeptide release and on the endogenous Brain Derived Neurotrophic Factor (BDNF). We also observed that treatment with IL-4 enhances c-AMP response element binding and Mitogen Activated Protein Kinase phosphorylation and increases the expression of BDNF. Concerning the IL-4 expression our data show an increase in IL-4 levels during post natal development. Taken together our results demonstrate that the trophic effect of IL-4 on retinal ganglion cells of newborn rats is mediated by cAMP pathway and BDNF release.